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Abstract. Pollution by heavy metals in the area Copşa Mică, affected both levels of the soil 
(surface and depth). Over time, they accumulated in the soil, thus constituting a threat through 
cumulative effects, the remanence and reduced possibility of natural depollution. The data are 
information from reports of Environmental Protection Agency from Sibiu, environmental reviews of 
the agency or other sources. In terms of soil pollution with heavy metals, the major polluter is a 
company profiled in the production of metals (Pb, Zn) from mining products. The surveys that have 
been conducted regarding the soil pollution in Copşa Mică - Mediaş area, show the seriousness of the 
heavy metal pollution and its effects on agricultural land and indirectly on forest and biological 
systems. Increasing the distance from the pollutant source, the pollution intensity decreases, the 
concentration of metals are below the threshold for intervention but higher than normal values. Due to 
historical pollution (over 60 years) and a present pollution in Copşa Mică, the area is affected by air 
pollution, water pollution, soil pollution, degradation of the quality of vegetation and the possible risk 
for the health of animals and people in the area. Analysis of water samples show higher concentrations 
of heavy metals downstream of the polluter factory compared with the samples from upstream. 
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INTRODUCTION 
 
Chemical pollution resulting from discharge in waters of various compounds like 
nitrates, phosphates and other substances used in agriculture, residues and wastes from 
industry or from activities that process lead, copper, zinc, chromium, nickel, mercury or 
cadmium (Komárek M., et al., 2008; McLaughlin M.L., et al., 1996). 
Lead in soil is related to organic matter that creates an inseparable link explaining the 
phenomenon of concentration in a large quantity of heavy metals on the top of soil (5-15 cm) 
and in lowering soil profile, the concentration it decreases. In the earth's crust, the average 
concentration of lead is 16 ppm (Mănescu S., et al., 1982). For the environmental pollution 
with zinc the responsible is the industry that produce this heavy metal. Through the 
processing of zinc, this reaches the atmosphere accompanied by sulfur dioxide (Jung M.C., et 
al., 1996). A second way of contamination of the environment is achieved through mud 
resulting from the heavy metal industry, which reached the soil and can contaminate the 
ground and the water (Crivineanu V., et al., 1996). Cadmium is an omnipresent element in 
soil. It is found in plants, as microelement without any special feature, but is toxic to both 
plants and humans and animals. Concentrations of Cd in soil, higher than in natural 
conditions, have resulted from activities such as metal industry, mining, production, use and 
disposal of batteries, metal waste and urban waste, disposal of residues resulting from sewage 
water treatment, application of pesticides or phosphates fertilizers (Alloway B.J., et al., 1995). 
The pollution of soil with Cd is often in combination with Zn. In addition, most previous 
studies on the influence of Zn on Cd uptake by plants were conducted under conditions of soil 
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pH between 5.0 and 7.0, and there are very few studies at a pH higher than 7.0 (McLaughlin 
M.J. et al., 1995). 
Historical pollution with heavy metals in the area of Copşa Mică, affected both soil 
levels, the surface and depth. Over time, they accumulated in the soil, thus constituting a 
threat through cumulative effects, the remanence and reduced possibility of natural 
depollution. The pollution is due to the large quantities of heavy metals from the industrial 
metallurgy emissions (Lăcătuşu R., et al., 1996). Metals from the soil are involved in a series 
of physicochemical processes, depending on environmental conditions, after which either 
remain in the ground under one form or another, or leave the system, for example by erosion 
due to wind or rain, or enter in the vegetation (Cobb G., et al., 2000; Smilde K., et al., 1992). 
 
MATERIALS AND METHODS 
 
The data are information provided by Environmental Protection Agency from Sibiu 
environmental reviews of the agency or other sources (e.g. reports of UBB Cluj). The data 
were statistically processed and compared with MAC (maximum allowable concentrations). 
The collection-point of soil samples (Fig. 1) were: DJ Sibiu Copşa Mică / Ruși, DJ 
Sibiu-Copşa Mică / Slimnic; Copşa Mică / hospital; Copşa Mică village nr.167; Târnăvioara 
village Nr.51; DJ Copşa Mică-Valea Viilor; Micăsasa km 9; Micăsasa village. 119; Medias / 
Ighisul, DJ Mediaş-Bazna / Blăjel forest. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 The collection points areas for soil and water 
 
The water samples were collected from Târnava Mare River (2 points located 
upstream and downstream of Copşa Mică). 
 
RESULTS AND DISCUSSION 
 
Polution of soil. In terms of soil pollution with heavy metals, major polluter and 
unique of the area is a company profiled in the production of metals (Pb, Zn) derived from 
concentrated mining. Results were compared with the maximum allowed values for soil (Pb - 
250 mg / kg, Cd - 5 mg / kg, Zn - 700 mg / kg). 
In 2004 (Fig. 1 and Fig. 2) the level of chemical pollution with heavy metals (Pb, Cd, 
Zn) is the most extensive and aggressive especially in the area of Copşa Mică. 
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Fig. 1 Average concentration of Pb in 2004 Fig. 2. Average concentration of Cd in 2004 
 
In 2005, reporting the results to OM 756/1997, is observed that the values exceeding 
the MAC only in the area Copşa Mică, for Pb (Fig. 3) and Cd (Fig. 4). 
 
 
 
Fig. 3 Average concentration of Pb in 2005 Fig. 4 Average concentration of Cd in 2005 
 
In 2006 the overshoot is observed also in the Copşa Mică area for Pb, Cd (Fig. 5) and 
Zn (Fig. 6). 
In 2007 (Fig. 7), based on tests conducted in 52 samples collected from 2 specific soil 
profile, shows that from metals, a major influence on the quality depreciation of cultivated 
soil have lead and cadmium whose action depends on many factors, like distance from the 
source, land slopes, weather, etc. 
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Fig. 5 Average concentration of Cd in 2006 Fig. 6 Average concentration of Zn in 2006 
 
Analyzing the data related with the pollution of soil can be represented three 
distinctive areas: 
I - very polluted area, at a distance of 1.5 - 2 km, E-V direction, with exceeding values 
of Pb, Cd, Zn from both soil profiles; these values exceed the threshold limit of intervention. 
II – medium polluted area, at a distance of 5-6 km from the source, E-V direction, 
where the concentrations of heavy metals Pb, Zn, Cd are in the threshold of attention. 
III - low polluted area, at a distance bigger than 12 km from the source, with the 
concentration of heavy metals (Pb-20mg/kg; Zn-15mg/kg; Cd-2,26mg/kg) within the limits of 
attention. 
 
 
Fig. 7 Annual average concentration of Pb in 2007 
 
Water pollution. Were carried out tests on water quality in Târnava Mare River, 
analyzing the total concentration of Zn, Pb and Cd in samples taken upstream and 
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downstream from the factory location. The data were compared with the maximum allowed 
values. 
The pH of all samples was in a range from 6.5 to 8.5, allowed by regulations. It can be 
underlined that all measured values exceeded 7.0, having a basic pH. 
 
Tab. 1 
Limit values for heavy metals and class quality (OMAPM 1146/2002) 
 
Quality clas Total Zn Total Pb Total Cd 
cls. II 0,1 0,005 0,001 
cls. III 0,2 0,01 0,002 
cls. IV 0,5 0,025 0,005 
cls. V >0,5 >0,025 >0,005 
 
Pb shows very high values even in the samples from upstream, above the 
corresponding limit of class V. The contribution of polluter factory for Pb is over 50%, so 
very important, even if it is overlap on existing pollution. 
The upstream Zn values allow classification in class II whereas considering the 
downstream concentration the water is in Class III of quality. The contribution made by 
factory for the industrial Zn is about 45%. 
Cd shows lower values in both upstream and downstream points, however downstream 
is in class III; the contribution to the pollution brought by the factory for this indicator is 
about 25%. 
 
Tab. 2 
Results obtained in 2003 and 2004 (Târnava Mare River) and the contribution of the local industry to water 
pollution 
 
Values (mg/1) 
Total concentration 
Upstream Downstream 
Industrial origin (%) 
 
Zn Pb Cd Zn Pb Cd Zn Pb Cd 
Min 0 0 0 0 0,03 0 0 0 0 
Max 0,21 0,31 0,006 0,9 0,37 0,028 100 100 100 
 
In the last years, the concentration of heavy metals in the water table is maintained at 
high levels although the loading effluent from industrial pollutants decreased due to increase 
recirculation of wastewater. 
Also, due to the wastewater and industrial water partially purify from Dumbrăveni and 
Mediaș, Târnava Mare River becomes quite strong polluted in the upstream sections of 
Mediaș and Copşa Mică. 
To existing pollution, that the river reaches Copşa Mică, is added sewage from the 
factory containing heavy metals: Cd, Pb or Zn. 
Analyzing the data can be concluded that Târnava Mare River, section downstream 
Copşa Mică is classify as class IV of quality. 
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CONCLUSIONS 
 
The soils are usually neutral or slightly alkaline, because of the calcium carbonate 
from the substrate or soil surface. 
The concentration of Pb and Zn exceed the threshold of intervention (1000 mg/kg, 
respectively 1500 mg/kg) in the locations: Copsa Mică, Târnavioara, Târnava for the samples 
taken from both depth levels (0 - 20 cm and 20 - 40 cm). 
The concentration of Cd exceeds the intervention threshold of 10 mg/kg in the 
locations: Micăsasa, Copşa Mică, Târnava and Târnăvioara. 
Increasing the distance from the industrial source the pollution intensity decreases, the 
concentration of metals are below the threshold for intervention but higher than normal 
values. 
Due to historical pollution (over 60 years) and a present pollution in Copşa Mică, the 
area is affected by air pollution, water pollution, soil pollution, degradation of the quality of 
vegetation and the possible risk for the health of animals and people in the area. 
Analysis of water samples showed a much higher concentrations of heavy metals 
downstream of the industrial polluter compared with the upstream samples. 
 
REFERENCES 
 
1. Alloway B.J., D.C. Ayres (1995), Chemical principles of environmental pollution; Blackie Academic & 
Professional 
2. Cobb GP, Sands K, Waters M, Wixson BG, Dorward-King E., Accumulation of heavy metals by 
vegetables grown in mine wastes; Environ Toxicol Chem, 19: 600-606, 2000 
3. Crivineanu V., V. Crivineanu, M. Râpeanu (1996), Toxicologie sanitară-veterinară; Editura Coral 
Sanivet – Bucureşti 
4. Jung MC, Thornton I., Heavy metal contamination of soils and plants in the vicinity of a lead-zinc 
mine; Korea. Applied Geochem; 11: 53-59, 1996 
5. Komárek M., V. Ettler, V. Chrastný, M. Mihaljevič, Lead isotopes in environmental sciences, 
Environment International 34 (2008) 562–577 
6. Lăcătuşu R, RăuŃă C, Cârstea S, Ghelase I., Soil-plant-man relationships in heavy metal polluted areas 
in Romania; „Appl. Geochem.”, 11: 105-107, 1996. 
7. Mănescu S., H. Dumitrescu, Z. BărduŃă, M.L. Diaconescu (1982), Chimia sanitară a mediului; Editura 
medicală – Bucureşti 
8. McLaughlin M.J., B.R. Singh (1996), Cadmium in soils and plants, Kluwer Academic Publishers 
9. McLaughlin ML, Tiller KG, Naidu R, Stevens DP, Review: the behaviour and environmental impact of 
contaminants in fertilizers. Aust J Soil Res; 34: 1-54, 1996 
10. Smilde KW, Van Luit B, Van Driel W., The extraction by soil and absorption by plants of applied zinc 
and cadmium; Plant Soil, 143: 233-238, 1992 
 
